PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-161360 
(43)Date of publication of application : 04.06.2002 



(51)Int.CI. 




C23C 14/34 




(21)Application number 


2000-357013 


(71) Applicant 


NIKKO MATERIALS CO LTD 


(22)Date of filing: 


24.11.2000 


(72)Inventor : 


FUKUTANI TAKASHI 








MIYASHITA HIROHITO 



(54) METHOD FOR MANUFACTURING CYLINDRICAL METAL TARGET WITH 
BOTTOM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a cylindrical metal target with a bottom (a 
cylinder with bottom), which has little difference in sputter 
characteristics among the bottom, a side face a curved face, 
and the like, and which forms a uniform film, because of 
leaving no machined structure due to metal spinning in the 
cylindrical target, though the cylindrical target is formed by 
metal spinning. 

SOLUTION: The method for manufacturing the metal 
target of the cylindrical configuration with the bottom, of 
which the inner curved surface is sputtered, is characterized 
by metal spinning to form it and subsequent heat treatment 
to control a fine structure of the metal target. 
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CLAIMS 

[Claim(s)] "~ " 

[Claim 1] The manufacture method of the cylinder-like metal target which is a bottoming cylinder- 
like configuration, among those has the bottom characterized by for a curved surface performing heat 
treatment and controlling the detailed organization of a metal target after the fabricating operation by 
spinning in the manufacture method of the target by which a spatter is carried out. 
[Claim 2] The manufacture method of the cylinder-like metal target which is a bottoming cylinder- 
like configuration, among those has the bottom characterized by for a curved surface producing the 
preforming object of a cylindrical shape in the die forging between heat, performing heat treatment 
after the fabricating operation according this to spinning next, and controlling the detailed 
organization of a metal target in the target by which a spatter is carried out. 

[Claim 3] The manufacture method of a cylinder-like metal target with the bottom according to claim 
1 or 2 characterized by heating to the temperature from which a recrystallized structure is obtained in 
heat treatment. 

[Claim 4] the manufacture method of the cylinder-like metal target of the claims 1-3 characterized by 
a target and a back up plate being one apparatus which is alike, respectively and has the bottom of a 
publication 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is a bottoming cylinder-like 
configuration, among those in the manufacture method of a target that the spatter of the curved 
surface is carried out, its difference among spatter properties, such as a base, the side, and a curved 
surface, is small, and it relates to the bottoming cylinder-like (closed-end cylinder object) metal target 
manufacture method that uniform membrane formation is realizable. 
[0002] 

[Description of the Prior Art] In order to present the disk form or the rectangle, to use high grade 
metal as a raw material and to make a spatter property good, after making the sputtering target of a 
metal system into a described [ above ] disk type or a rectangle, it has controlled the organization of a 
target. Usually, a target material is fabricated in the configuration near a target product size by plastic 
working, such as forging and rolling. This is important in order to lessen the material loss by 
machining of subsequent engine-lathe processing etc. Heat treatment is performed, in order to control 
a target organization or to remove processing distortion, after introducing such a big processing 
distortion. 

[0003] The aluminum of low purity which whose back up plate is a role with important missing the 
heat generated by supporting a target within a sputtering system and the spatter to a cooling medium, 
and was excellent in thermal conductivity, copper, and these alloys are used in many cases. The back 
up plate and the target are joined by low material, diffused junction, etc. of the low melting point. 
However, the detailed organization which controlled by what has difficult junction, and heating at the 
time of junction depending on the material of a target may change unevenly. 
[0004] Although a cost rise will be carried out since the metal of a high grade will be used also for 
the back-up-plate section, a target and the target (one apparatus target) with which the back up plate 
was formed with the same material are effectively used in many cases, when control of the detailed 
organization as a target is possible and there are few losses by machining, since a junction process is 
lost. Since the direction of the one apparatus target which is not joined to a dissimilar metal since the 
high grade metal recycling technology of industrial level is furthermore progressing in recent years 
does not need to dissociate with a back up plate, there is also an advantage of being easy to perform 
remelting. 

[0005] Recently, various methods are proposed about the sputtering method and the target (closed- 
end cylinder object) 1 of the shape of a cylinder with the bottom called follow cathode target like 
drawing 1 has been used more often. In drawing 1 , in a tubed part and a sign 3, a pars basilaris ossis 
occipitalis and a sign 4 show a flange, and, as for a sign 2, a sign 5 shows the curved-surface section, 
respectively, although drawing 2 be the cross section of drawing 1 , like drawing 2 , the spatter of the 
inflexion side ( the base , the curved surface , and the side which be the inside section of the closed- 
end cylinder object 1 ) be carry out , a follow cathode target maintain plasma with high density and 
broadly by the magnetic field effect with the multi-stage magnet ( not shown ) arrange on the outside 



of a tubed part 2 , gather the rate of ion of a spatter particle , and it aim at uniform membrane 
formation -- it be a thing 

[0006] In LSI manufacture, the case where the target 1 of the shape of a cylinder with the above- 
mentioned bottom which was excellent in the membrane formation property to detailed-izing and 
spacial-configuration-izing of a pattern is used is increasing. Thus, the method of using spinning like 
drawing 3 as a method of producing the target of the body-of-revolution configuration which has a 
crevice is proposed by U.S. Pat. No. 5687600. In drawing 3 , in the roll for [ sign / a material and / 7 ] 
spinning in a male and a sign 8 5 and a sign 9, a pars basilaris ossis occipitalis and a sign 10 show a 
flank, and a sign 1 1 shows / a sign 6 / a flange, respectively. The spinning method indicate by the 
aforementioned U.S. patent is the processing method of rotate a material 6 and acquire the shell 
object of the symmetry of revolution with a roll 8 , it has be [ the organization of a pars basilaris ossis 
occipitalis 9 which controlled before that there are few material losses and spinning ] the feature to 
process only a lateral portion 10 so that may not be destroy , and it has become a big advantage that 
the organization of a pars basilaris ossis occipitalis 9 is maintain as it is by this . The above- 
mentioned U.S. patent is effective, when only the outside pars basilaris ossis occipitalis 9 is used and 
the spatter of the outside base is carried out in this way. 

[0007] As mentioned above, spinning is a very effective method, when producing the body-of- 
revolution configuration target which has a deep crevice. However, it cannot be used if it remains as 
it is when the spatter of the inside whole surface (a base, the side, curved surface) is carried out like a 
follow cathode. It is because there is a problem of only the side becoming a processing organization 
and becoming the organization in which the side differs from a base when only the side is processed 
like the above-mentioned U.S. patent. And a processing organization turns into an organization which 
collapsed like the grain boundary not being observed clearly (it being undistinguishable), and turns 
into a very uneven organization. Therefore, since the spatter properties of a base and the side differ 
greatly, the problem which becomes difficult [ it / to realize uniform membrane formation ] generates 
the target processed in this way. 
[0008] 

[The technical problem which invention makes solution ******] As mentioned above, although this 
invention performs spinning in a cylinder-like target, all the processing organizations by the spinning 
in a cylinder-like target are not made to remain, but the difference among spatter properties, such as a 
base, the side, and a curved surface, is small, and the cylinder-like (closed-end cylinder object) metal 
target manufacture method with a bottom that uniform membrane formation is realizable is offered. 
[0009] 

[Means for Solving the Problem] the result of wholeheartedly examination by this invention persons - 
- a fabricating-operation stage — setting ~ a cylinder- like (closed-end cylinder object) metal target — 
about 1 — while giving processing distortion [ like ], processing distortion and the organization were 
vanished with heat treatment, and knowledge that the difference among spatter properties, such as an 
outside base of a closed-end cylinder-like metal target which manufactured by spinning, the side, and 
a curved surface, can be suppressed by this was acquired this invention offers a degree based on such 
knowledge. 

1. In Manufacture Method of Target that are Bottoming Cylinder-like Configuration, among those 
Spatter of Curved Surface is Carried Out Manufacture method 2. of a cylinder-like metal target with 
the bottom characterized by performing heat treatment and controlling the detailed organization of a 
metal target after the fabricating operation by spinning It is a bottoming cylinder-like configuration. 
The inflexion side produces the preforming object of a cylindrical shape in the die forging between 
heat in the target by which a spatter is carried out. Next, after the fabricating operation according this 
to spinning, Manufacture method 3. of a cylinder-like metal target with the bottom characterized by 
heat-treating and controlling the detailed organization of a metal target In heat treatment Heating to 
the temperature from which a recrystallized structure is obtained manufacture method 4. of a 
cylinder-like metal target with a bottom the above 1 by which it is characterized, or given in two The 



manufacture method of the cylinder-like metal target the above 1-3 characterized by a target and a 
back up plate being one apparatus which is alike, respectively and has the bottom of a publication. 
[0010] 

[Embodiments of the Invention] As an example of the metal target used for this invention, aluminum, 
copper, titanium, a tantalum, tungstens, and these alloys can be mentioned, for example. However, it 
does not need to be limited to these metals, and can be processed in the shape of a closed-end 
cylinder, and the metal of others useful as a charge of sputtering material can be used. The 
preforming object of a cylindrical shape is beforehand produced for a disk-like metal target by the die 
forging between heat etc., next spinning of this is carried out, and a fabricating operation is mostly 
carried out to the last configuration. As for a metal target, in these processing processes, it is desirable 
to have received an almost uniform processing distortion. Next, this is heated and the organization of 
a metal target is prepared. In this case, it is possible by controlling to a recrystallized structure to 
obtain a uniform organization easily. Finally, cutting, finish-machining, etc. are performed and the 
last configuration of a metal target is made. You may anneal by being still more distorted in this stage 
(at temperature below a recrystallizing temperature). 

[001 1] Usually, since the organization of a metal target is adjusted in the stage which produces a 
disk-like target, it avoids being processed as much as possible to the field [ PATTA / field ] (the U.S. 
patent outside base section), and is made not to add processing distortion in the stage which carries 
out spinning as shown in the aforementioned U.S. patent. However, by such processing method, in 
the target with which it is a bottoming cylinder-like, among those the spatter of the curved surface is 
carried out, processing is restricted remarkably and there is a fault that the yield becomes bad. 
Moreover, maintaining the homogeneity of the organization of latus spatter sides, such as a base, the 
side, and a curved surface, also has the problem of being very difficult. 

[0012] In this invention, while giving processing distortion positively to all the parts that include the 
spatter side of a target rather, a fabricating operation is carried out to a predetermined closed-end 
cylinder object at once. By this, the organization of a processing side turns into a processing 
organization to the extent that distinction of the grain boundary cannot be performed. However, by 
heat treatment performed next, the organization of a metal target turns into a uniform recrystallized 
structure, and what excelled [ organization / sputtering membrane formation / by such metal target ] 
in homogeneity is obtained, the heat treatment temperature and time for obtaining the recrystallized 
structure in this case - the material and the processing conditions (strength of processing) of a metal 
target - a difference — according to it, it is replaceable 

[0013] Usually, although carried out by the temperature requirement of more than recrystallizing- 
temperature - +300 degreeC, when a uniform organization is obtained according to material, it can 
carry out also in ranges other than this, moreover, the above «****-- it takes and annealing is 
carried out at the temperature below a recrystallizing temperature Usually, although carried out at the 
temperature of 200-300 degreeC, in order to shorten time, it is also possible to carry out at the 
temperature beyond it. In this case, it is not mainly concerned with ****** to the last, and 
recrystallization is not meant. 

[0014] In this invention, it is desirable for a target and a back up plate to be one apparatus. It is 
because the process which produces the preforming object of a cylindrical shape by the die forging 
between heat etc. beforehand, and the process which carries out spinning of this to a degree, and 
carries out a fabricating operation to the last configuration mostly are easy in the case of one 
apparatus. Moreover, in the case of an one apparatus target, there is also an advantage that 
regeneration is very easy. However, as long as it is the case where the material which carries out 
diffused junction of the back up plate to a target, gives sufficient bonding strength, and can conquer 
problems, such as ablation by processing, is used, you may use the material which not necessarily 
combined not one apparatus but the dissimilar metal. Moreover, the degree (strength) of processing is 
also mitigable in this case. Moreover, a target and a back up plate may be manufactured to according 
to, respectively, and you may join after processing, this invention contains these all. 



[0015] 

[Example(s) and Comparative Example(s)] Next, this invention is explained based on an example. 
An example is for understanding invention easily and does not have this invention restricted by this. 
That is, this invention includes other examples and deformation based on the technical thought of this 
invention. 

[0016] (Example 1) phi 470mm 14mm high grade tantalum preforming (5Ns) in thickness — 
1200degreeC - vacuum annealing (FURUANIRU) was carried out for 1 hour Making a phi200mm 
male attach and rotate this, the roller was pushed, spinning was performed and it was processed into 
the cylindrical shape. The flange was further started on this cylinder object, and 14mm in 7mm in 
bore phi200mm, a height of 250mm, and side thickness and base thickness and the closed-end 
cylinder object tantalum target of diameter phiof flange280mm one apparatus were formed. 
Furthermore, it machined in the last configuration after the 1-hour vacuum heat treatment by 900 
degreeC after that. From organization observation of the side and a base, the cylinder-like tantalum 
target with the uniform organization of 800 micrometers (**20%) of diameters of average crystal 
grain was able to be manufactured. When sputtering was carried out using this cylinder-like tantalum 
target, the uniform tantalum membrane formation organization was obtained. 
[0017] (Example 2) phi 400mm 50mm 6-N copper preforming in thickness was heated to 650 
degreeC, and the bore phi250mm tubed (concave) preforming object was formed in the die forging 
between heat. At this time, the detailed organization had recrystallized dynamically, pushed the roller, 
performed spinning, making a phi250mm male attach and rotate this further, and manufactured the 
closed-end cylinder object. The flange was further started for this and bore phi250mm, a height of 
300mm, diameter phiof flange320mm, and the closed-end cylinder object with a thickness of 15mm 
were formed. Furthermore, in 600 degreeC, vacuum annealing of this was carried out for 1 hour, and 
it was machined in the last configuration. From organization observation of the side and a base, the 
closed-end cylinder (concave) copper target of 1000 micrometers (**20%) of diameters of average 
crystal grain has been manufactured. When sputtering was carried out using this cylinder-like copper 
target, the uniform copper membrane formation organization was obtained. 
[001 8] It became possible for the cylinder-like metal target with the bottom manufactured by this 
invention to have a good yield, and for a cylinder-like (concave) target with few differences of a base 
and a side organization to be obtained, and to obtain uniform membrane formation as shown in the 
above-mentioned example. Moreover, since it can set to crucibles, such as a RF vacuum furnace, 
efficiently when reproducing a target used [ after sputtering ], it has the feature of being very easy to 
perform recycling of the formation of a dissolution -> ingot. 
[0019] 

[Effect of the Invention] a fabricating-operation stage — setting — a cylinder-like (closed-end cylinder 
object) metal target - about 1 ~ while giving processing distortion [ like ], processing distortion and 
an organization are vanished with heat treatment, and it has the outstanding effect that the difference 
among spatter properties, such as an outside base of a closed-end cylinder-like metal target which 
manufactured by spinning, the side, and a curved surface, can be suppressed by this 
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